Effect of metabolic inhibitors on uptake of non-transferrin-bound iron by reticulocytes.
The relationship between transferrin-free iron uptake and cellular metabolism was investigated using rabbit reticulocytes in which energy metabolism was altered by incubation with metabolic inhibitors (antimycin A, 2,4-dinitrophenol, NaCN, NaN3 and rotenone) or substrates. Measurements were made of cellular ATP concentration and the rate of uptake of Fe(II) from a sucrose solution buffered at pH 6.5. There was a highly significant correlation between the rate of iron uptake into cytosolic and stromal fractions of the cells and ATP levels. Iron transport into the cytosol showed saturation kinetics. The metabolic inhibitors all reduced the Vmax but had no effect on the Km values for this process. It is concluded that the uptake of transferrin-free iron by reticulocytes is dependent on the cellular concentration of ATP and that it crosses the cell membrane by an active, carrier-mediated transport process. Additional studies were performed using transferrin-bound iron. The metabolic inhibitors also reduced the uptake of this form of iron but the inhibition could be accounted for entirely by reduction in the rate of transferrin endocytosis.